Reciprocal connections between CART-immunoreactive, hypothalamic paraventricular neurons and serotonergic dorsal raphe cells in the rat: Light microscopic study.
Based on the overlapping physiological roles of cocaine- and amphetamine-regulated transcript (CART) peptides and serotonin, the present study examined the anatomical connection between the hypothalamic paraventricular nucleus (PVN) and the dorsal raphe (DR). The first series of experiments were performed to investigate descending projections from the CART-immunoreactive (CART-ir) PVN to serotonergic DR cells. CART-ir varicosities made contact with serotonergic DR neurons. An anterograde tracing study revealed that varicosities originating from the PVN formed close appositions to serotonergic neuronal profiles along the entire rostro-caudal extent of the DR. A retrograde study demonstrated that CART neurons projecting to the DR were mainly localized in the caudal parvicellular PVN, comprising approximately 3.0%±0.4% (n=8) of total CART cells. A second series of experiments was performed to investigate ascending projections from the DR to CART-ir PVN cells. Serotonin transporter-ir boutons made contact with CART-ir PVN neurons. Anterograde tracing revealed that varicosities originating from the DR formed close appositions to CART-ir PVN cells. Retrograde examination demonstrated that serotonergic neurons projecting to the parvicellular PVN were located along the entire rostro-caudal extent of the DR. The present observation provided an anatomical basis for accumulating evidence in the literature that suggests a functional interaction between the CART and serotonin systems during the regulation of energy balance, emotional behavior, and arousal.